
mm Af^s om ass sj&m sas§ gas. 

This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 



i§ §y £j ^ 

Application Number 

§ a a i i 

Date of Application 



SIS S! 2000 a HI 47348 



2000^ 081! 17H 



Applicant(s) 

V 



p| : 



V- < 



2000 10 12 

y i! 



COMMISSIONE 




1020000047348 



2000/10/1 



[Ht92l 9S]' 

[&92I 

[Igjoi] 

[CHEI2J] 
[39] 

[CHEI2!] 
[39] 

[LH£l£JaH] 
[5I?lili^S2] 

[asm 

13921 

[3921 9^2^11 
[^aj^^&iS] 

[^5|] 

[3921 ^si;n 

13921 8SS3I] 

[^±] 

[^3] 



0002 

2000.08.17 

as 3 si axis Em^ 

An Electrolyte for Lithium Sulfur batteries 

fifaoll^CIOrOI ^*JSAl 
1-1998-001805-8 

9-1998-000023-8 

1999- 065833-7 

9-1998-000134-0 

2000- 041944-2 



HWANG, Duck Chul 

701104-1173110 

330-300 

SS^E 33 
KR 

CHOI ,Yun Suk 

630314-1036419 

330-090 

KR 



508SiA~l 



^3 507S 401: 



19-1 



1020000047348 



2000/10/1 



[SH2I SSfi^l] 
[«S2J §§fi^ll 



£|^*j 

CHOI ,Su Suk 

681010-1804827 

330-220 

says asiAi 

KR 

oixna 

LEE,Jea Woan 

700920-1357214 

330-050 

gS^E fi&AI 
KR 



JUNG,Yong Ju 

680501-1657714 

305-503 

KR 



SCHOHttM 105^ 10021 



47-24 



r^DFeOHi^ 202= 602^ 



C3 1^ — I 

KIM.Joo Soak 

720625-1343827 

330-300 

§§y£ SSiAl 508 £ XI 

KR 

HI4222I SSWI 2IB §a, ^8|g J3I60S2I 
Oil o|§l- S3|-£IAt B S^iUD. Didl2i 
(21) LH£I£1 
(2!) 



19-2 



1020000047348 
[?I@SS!5] 

[EMU 



2000/10/1 



16 S 29,000 §! 

OS OS! 
0 2d OS! 

11 m 461,000 a 

490,000 §! 

1. e^Ai- SAilAi(£ES)_1S 



19-3 



1020000047348 2000/10/1 

[J2.^1] 

£ *^^r s|# ^s] 2*V ^1-8- =51*11 «9 «1| %2)-^-l-i- «g=^-o.s. a>-§-5> 

21*^ 3&fe 3 #$#3 -g-^iLS. A>^>^ H^-g^ B^fl- 2 *> ^ 

tfltb -8-3115.7} 20 mM -g- D )H JL, ^] 2^^-o.S.^- tflt>: -S-«fl£7> 20 mM 

<>1j1, *fl olS^^MflolS, SS^isfflniii-flolS, WE)S^S(GBL), 

-aa^(SL)o.S ol^^l ^3^r 1#<?1 3^3) gtfldj-fr S«j-*>J1, C0 2 SE^r 

so 2 # 3* a^fe 53* ^-^^-s. *m €*fl«q* ^^t«£^ 3# <a=i 2*> ^13 

S. 1 

ell- ^2] 2*1- #*1, 3^8*>H ^Sfl^ 
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-i3t| ^l^l-g- ^Sfl^{An Electrolyte for Lithium Sulfur batteries} 
HQ® ^^1 

£ l^r t^s] aJa]o}| liflx) 3 ^ *]Mc$ 1 ^ 22] ^sfl-aj-i- A r -§-*W z\)3i& 
2]# 2* r A>o]-f- 5^<H1 n}.g. ^ ^-^( S p ec ifi c capacity)^ «l3)-# q-E}- 

vflfe- ^LEfl5.clcf(^ : ^Alofl i, ■: ^Alofl 2, ■: ^ofl 3, a: wls^l 1, A: v]*L 
°il 2). 

=$ai\ al^j-Aj -§-ufl(aprotic solvent)^ 7^ -§-°fl# ^i«fl^ 

oil 7 r i* $7 r *H ^Iss]^ *l*l|«H ^tr 

<3> *ifl-g- ^^>7l7lsl -g-^ *#*J| 142}- 2*} $.x)2] ^Jl# #7>a171ji 5a t|.. jjftfl 
-§- ^^>7l7lS] Tjwj-t^oj ^ofl JjLo.^- ^ ol fe jt. ofluj*] ^JESj x]^ 

3-2-3. .fi-^ji Sti^, °l&ltb S-^ 6 *) 3*fHte- &# r ji o>^s>ji ^^aH 

-2 ^7,1 ^ oflu-lxl ^5.^oflA^ 7 >^- -a-iS-SH, ell-aj 3830 mAh/g, 
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%(S 8 )^ <*1| ^£.7> 1675 mAh/g^-S. -4-8-=! *r*f|7 r ^^.^91 

%sl °<H iflfc 3*1 ^ ^-§-o)l ^^Hr ^-s] «g=* q-El-Ml^ °l-g- 

^ -§-^# M^^r 9J«14. 

<6> SEtb, 1>-§-*H »3 ^«fl^S.Sl -R-#S °>7l£|fe ^*1^^21 £J|. « *j 

<7> nl^-s.^ *ll 6, 030, 7203^1 *1tt ^r-§-nfl7} Ri(CH 2 CH 2 0) n R2 (^HH n-8- 2 tfl*l 10 

°1j1, R-gr <&m £E^r 'S^-Al Z2#), ^-i-pflfe £-¥-1-1 (donor) ^tf)7> 15 ^ -g- 

^fl» *tj-. 

<8> 3.th S^Hc- °)lEfls.(crown ether), a.^^S.(cryptand), £-fv-1 -§-^1] (donor 
number) * *>M"* £«-*>fe i**rfe «Q*I) *r*^r. 

<9> OL^JL, »S-^S ^ 4^ ?fl#2l- 0 lS(catholyte)7l- ^l«fl^o.S. ^*1^ 

^lsj^l°l^ tq^^i(separation distanced} 400 olSM 0 ! 0 ! 1 tr^r. 

<io> str, *1^ s.^ 4|5,961,672Jl<H1^ e)fl- -g-^ofl 3g -§-,§- <g«q ^ 

*r «?>^* 7fl-{d3>7l IMS! L1SO3CF3, l,3-^^/^^/£a^/3 , fl**H 

^(50/20/10/20)^1 u l-§-Sl ^^-<aj# ^Sfloflo.S. ^-g-tb 3* 7flAlS>Jl o^cf. 

<n> d1^-^-«1 XI 5, 523179 J- 2r n l^*l XI 5, 814 ,420 J: ^ ^l^-s.^ 4 6,030,720J:°11 

*1fe -S-7121 -g-Xl3## Sfl^5>7l 3^ 7l#^ 7fl^d U"** ^1^1*>31 fl**. 
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<i3> -#7]s) -QoiAS^ -f^d f^^l Q^^ZS. <?]3fl el-f- ^ 

«F^1 **>7ii si 13 !, se^v eif-a^-4 ^sfl^^l-^l #-8-.e.3. °\7)£\±; eifl-ai -^o.s ^ 

<14> o]^ S-^l^-a- *W>7l fl* S^fe ^6,017,6513:, nl^#| *fl 

6,025,0945: ^ «1^*1 ^15,961,672^ ^Hfe elf-^l^ S.^] *8^sRr 
71 7flAlS}j! jflc).. 

<15> Aj. 7 ]o} e)l- SJL^o] afltflS. ^-S-*l-7l 3^1 2,^£r B]» <>1 ^r^l 7-1-fr 

S-M 6 * *>M- 2l#4 ^g))^4sl ^4<>> «*M*1 

<16> tflJf*^ Bl# a-iCJ-S-gr &X}7} * ^fl^ # ^7M|<2}- e|#2l W]-§-°fl ^ 

j±s^«i s-s^s* ^ sa^-M-, °1 ^ ^ ^°i *i^*w 

flS -tf^^ ^sflo-^oi ell- ^o)i 3^ ^^Mt ^ o^Tfl 5fl=h 
<i?> 2 t^M U-^ lli 5l# aV-g-Al^ sll-u|-olEe)-o]^. 

(Li 3 N)** el» S^ofl ^^a1?1^ wj-^ol ol ziefl^l B>*c|el (grain 

boundary)* -f-^ 7>¥*tj1. alfl-M-olJtaH E7} ^g-ofl oisfl n %.o] 

^•«flsl7l ^ Jl ^-SJjicfS. 3.1*3141 ^£-r-(potential window) 7> \£o>(o.45 V) 
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<18> je 4-g. aJ-^o.Sfe LiPONCLitium phosphorus oxynitride)* el^S. 1 ^ 

sfe ^aC* <a*l^ sirf. JjLe14, o] ^ofl o]sfl LiPONS. 

°fl Ire]* &4fe £-*H3°l $14. 

<19> £ ^.g. ^-71 44 ^ -g-^* ?JO S ^, ^ 

4 SL^g. elfl. 2*} €*14 ^-^4 #3^* 7fl-^*>7l 4*)-°} q-^o] Hi 

°J*r^ -S- 1 ^ 4<£4^ -§- D fl» £*I|«M =±^4 7>i» ^7>*>oi 

^SS^fe ^fl^i* ^*Kr 3J 0 14. 
<20> 44 ^ ^3* ^^>7l 4*H, 

<2i> *fl-«-*-a- «9=q-o.S alfl-^ A>-g-*> 

«l^r-8-^ all- 24 3*12} ^Sfl^Ml SH-H, 
<22> -#7l ^Sfl-^ol -§-*)] 4 ^Sfl<g?l i^-5>i 1^^-O.S.fe tfl?}- -g-SflS. 

7> 20 mM ol-8-«l -g-^olji, ^ 2^«-o.Sfe %°fl cfltt -§-«fl£7> 20 mM °1*M:2, *H 3^ 

€-.°3.fe efl^^Kaifloim, ss^i^i^-aifloim, ^PMs^cgbu, -aa^-(SL) 

SLS. o]^o]^ 1^91 3^^-31 2.^3., C0 2 SE^ S0 2 * 43" 

<23> ols> ( a. ^^s>ig 4*4 £4. 

<24> &H- ^4 24 %(S 8 ), 3* ^2l- 0 lH(Li2S), 4# 
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l-el^sMsaigSn, n= 2, 4, 6, 8)» &^£L3. A>-g-^ 9X^ , -fr^-fr 4 -g- 

<26> uJ-eM. ^"Mfe -§- D 114 -g-tfii -M^-g- -f-sH ^sfl^ 0 l * 

-§-!!-§- 7}Sj^ * cleltt -g-nfl§^- ajgt) €■ °l=7fl S)$X^. 

<27> ,g. ^et|A] A}-g-S>^ #7] ^Sfl^ -8""fl^- ^«fl^?l -g-^* Stf*^ -{Ml 3 ^ 

l^£-°-5-fe *ofl cfl*V -8-«fl£.7l- 20 mM °1#<?1 -8-nflo]ji, *H 2^ ^5.^ %<Hl tflt!: -§- 
Sfl£.7> 20 mM <>1*>o1j1, ^1 <*fl ^ ^KM-tlHS., 317KSLI-1M e > ^-d}^- 

-i: *m ■& iwi 3*« ^ safe -§- D Hir* 

<29> ^-71 -frtfls. s>7l2l nfef ^Sfsa©.^, SaJ-S *>7l£q a 

l°fl M-^^cf. 

00 -g-nfl 40 me^ll % -g-lM: 10 mg 10£-# JH^tH}. % ^-iM 4 

<S 10 mg ^flS. %-gr ^7>5>cr) ^^tf. <yjf7> ^^-7> 4f*l 3 

3 -g-aflJEl- 711^4. 
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<3i> ^ l 

<32> : mM) 
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-g-*fl(^fl 

ojj) 




FB 
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A}o] 
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PC 


GBL 


(mg) 


900 


850 


860 
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790 


m 




15 


8 
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10 
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0.8 
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-g-*ti(^ 

oil ) 


EA 


PA 


DME 
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2MeTH 
F 


DGM 
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(mg) 


15 


13 


16 


16 


490 


450 


15 


14 


^H(mM) 


1.5 


1.6 


1.3 


1.6 


47.9 


43.9 


1.5 


1.4 



<36> #7] & H i+e}.^ u>5f Qo] 9 q.<4| cfl^V -g-*fl^7> 20 mM *H °]<#±3, 

3 -g-^ *fl ^ 5U^r «^^^^(FB), #-¥-<ffl, ^> 

o]#^ qxj^ 12]f^3tffl(FT), ^(Xylene), 31 S = 3.*3:(TOF) , 2-*H 

<37> 2^<J] tfl^V ^-^£7V 20 mM -g-^Tr ^M^^^hB:, <fl 

ol4ins.««:# f ^«*>Ji*ll 0 l^(DMC), 4| 1H1 M(EMC) , tqcfl^iiifl 

°l^(DEC), ^^^^^[^^^^(MPC), ^lli^^.2AlHE(MP), ^1^^^5X)^vilc,lM 
(EP) , ^li^Ml3MM(MA), <Hl*^MlBflolH( EA ), ^^^o]-^lEflolM(PA) ( i^H ^ o]] ^ E fl s 
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(ME). l,3-cl^^(D0XL), A ^SpJ (Diglyme) , 3] M. Q=lQ<3 (TGM) -f-sf -g-<3fl-§- 

<38> ^ t 31 3 ^.g.o_^ -fh# €■ ^l^^l^iitil^MCEC), =S^«?>lii4|*lS 

(PC), #*l~»?-Ejse^(GBL) Sfe <JiS3:(SL) ^-g-*t}. 
<39> ^-71 31 l^£-g- 5^1 30 ft& *l-8-*fe %o] v}^^. 31 l^fi-ol 5 % °1*> 

8,6,4,2, lH tflt!- -g-«fl£^ 3<>m*l iflS-ofl u}^-3j^l ^rJ7, fuj^o] #^5) 

M-Bl-i+fe SW*£r &7\A?\ *\^=n 5 7^3] el^el^s). 

olH.fe ^ol 3- o}^^o}s_S. Cfltb **flH7> ^ol^J 2^*ofl «l«iH 

<40> # 7 ] 31 2^-g--£- 20 ifl*l 50 %« SM, *fl 3^£--gr 20 

50 %S. Al-g-Sl-fe- ^ol H>^-ajs:>cl.. 

<4i> ^-71 Vitt 3^^-& ^^£2)- -B-^l-i: #t||3. ^€ ^ $X^r. -8-71 2-^ 

*<& ^8*1 ?W ^*flofl o.^.^ 2:^oi ^£7> anffe Si jx # 

71 3^-g-^g- ^-^-Sr a x| #^1^ ^E7> v^^fe nfraM ^ 

51*1-71] *>**I)2E. ^^«>j! 3^-gr* 4S-*>^1 ^«H5L 

<42> 2^*4 3>a#* H l-§:£- i:l^5L7> ^^>4. •^3 < ?1 ^-2-^*1, ofl 

« #0^ 2^-g-g- 50 % ^-S-*}^ tf^lM -g-#*H=r -S*-«l 2^ 

-g- PC* afl^tl" M-H^l ^-S-S- ^^S.7> 371 nfl^-c.14- 
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■8-33 ^dtsfe « ^5- 

<43> tb^, ■& t^H^s- ^7]^ £th ^^^^ 7>i ^ -§--§- e| 

fl-^Si 2*r *I*l2l 7fl^s:>Jl^ $4. 

<44> ^Slfe C02 ife- S0 2 1- $7 r *rfe %o) V}#2\is}t\-. 

<45> ^^5]^ C0 2 SE^ S0 2 ^ 511-^21 2*} ^1 21 f"8-*H =^°fl ^*j=* ol^Jfe- * 

^Sl e)» i^<H] sg^s)^ <a^e)-°lS(dendrite)2l -fl^-fr ^l^ <3** 

^ SEKSolid Electrolyte Interface)* ^Srfe 31 £•-§-§■ ^^1^ *8= 

<46> ^, J^e1| ^«fl«J«>l €-«fl£|3*1 SEI7} ^^Hl-o]E2l 

^l^Mr *rol. a^^l^^ -f«]-§-* mW<l JE-g-g- ^7)1 51 

<47> ^7>E1^ 7>i2l 0.2 M1*1 10 f"8=%°lJl, H>^*>7lS.fe 0.5 ifl 

*1 5.0 

<48> -8-71 5L^r 3t^, elfl- ^-#21 ^= 3E^ 2j#/nUM %^1 ^3" 

#^-1- *>**rfc «>^^, <9=^ ««3.Tr Li 2 S„ (n^l), Li 2 Sn 

(n^l)°1 -g-*fl€ ^fl^al-olSCcatholyte), -fr7l 5 ^ #Hl °1 ((C 2 Sx) n : 

x= 2.5 xfl^l 50, n^2)S «>1^-«H^ 1^ o]sfr<>\ ^#^-8: A>-g-§}.^ %o] 

<49> o]b>, £ tg^S] aV^^ -S^H* ^ll^ltr^. 40]-, 5>7ls>^- ^Hfc * tf'S 
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2] olSfl» #71 ^*}<*| *1HE]fe & £ ^o] ^7ls>fe ^AH)ofl tt^Slfe 3£r 

<5o> ^ii a 

<5i> ^aHI i ifl^] 4 ^ HlJa^l i 

<52> 60 %S1 Jg-, 20 %2] Tr3]-P, 20 %S\ l-e)(«l^ o^i-flol e).s. oH1^u|e^ .§. 

^WHE-ll- 1 
M ^£2] L1SO3CF3* <§°.3. Aj-g-*]-^ c^&l ^Sfl^-lr 'g^£S^. 

A. -i^fr^l*! 24^1^1; ^ 5J-.£.= ^^-ol 1.5 tfl*l 2.8 V2) 2:^1 

°-3. 0.1 C 12) 0.2 C 3s| 0.5 C 5S) -f^-^, 1.0 C 100S1 ^^-i- ^ 

<53> a 2 
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-g-^ 

mAh/g 


tf| Jl 


1 ,3-di oxo lane/dig lyme 
/ su 1 f o I ane /d i me t hoxye 
thane(50/20/10/20) + 
C0 2 (2 ^^%) 


rr 

00 


ceo 

ooo 


's A |°1| 1 


2-MeTHF/EC/DMC(20/40/ 
4Uy t UJ2^ ^^%>> 


60 


632 


^Hl 2 


2-MeTHF/EC/DMC(20/40/ 
40) + S0 2 (2 


59 


640 


^Hl 3 


1 , 3-d i oxo 1 ane/d i g 1 yme 
/su 1 f o 1 ane/ d i met hoxye 
thane(50/20/10/20) 


44 


571 


tilJU^l i 


2-MeTHF/EC/DMC(20/40/ 
40) 


49 


635 


wlJEojl 2 



<55> S 1 ^ 5. 1(^ : -gAlofl i, ■: -*3aH 2, ■ : ^^-Hl 3, a: H]a<^l 1, A: 

«S $1* ^r^ ^cfls^ 514^ <a 4^ Xla, -§-%= f"fl*r 2^<H & 

<56> ^12] 7^-i- ^-§- ^-f ofl 151). H]aofl l-§- , 44 %6fl^ 55 fcg. H 

% ^7>^r -gA|ofl 2, 331- «1 jBLofl 2# M.**, 49 %<HH 59 60 %S. 10 *fl*l 11 

<57> olfe ^Al^]cq ^SfloBofl -g-^A^ 7>i7> f^A] elf- Slgofl S EI# 3<$*M <ffi-EL 
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all- 2*> a7l fj-^ -g-^ 35 ^ 
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I^t 1 * 1] 

%W§~§: ttSLS. ^-g^, 2lf-^r HLfe 31-^3 ^-^S. Al~g-*> 

^ all" 2*> ^tfl^oi) fto]^ , 

7> 20 mM -g^lM^l, ;*)] 2>S %°fl tflt!: -§-«fl£7> 20 mM ol*MZL, *fl 3^ 

ol^ol^l >g«|5qfc 1^*1 3^^-31 C0 2 SEfe SO2* 3* 

13 t 1 * 2] 

*)1 lf1 SH-M, 

^"71 *)1 l^^-ol 5 ifl*l 30 »1 2-%&-& 20 tfl^l 50 all 3^-g-8r 20 

vfl^l 50 %2l «1#S €^ #Sfl«S». 
I^T 1 * 31 

-#7] C0 2 SE^r S0 2 2l ^7>%=-g: 0.2 tfl*l 10 ^^=%«?1 ^Sfl^. 
4] 

»1 lt^l 5a°w, 
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■¥■■3! (FT) , *W31(Xylene), ^ebJ-SMH-S.* SKTHF), ^ 2-»\M*]} B. e}-sH = 3.* 3: 
(2-MeTHF)°-3. ^l-f-'H^ ^d^^ #sfl^. 

I^t 1 * 5] 

(DMC), o)] U Ml °1 S (EMC) , tq^l€?l-a.ti]om(DEC), *\M = 3.^?K5Li-lH S(MPC), 

(EA), =S«o>AI|si|6]E(PA), clnfl^olliEflaCDME), l,3-^^-i^(D0XL) , t)=L^<8 
(Diglyme), ^ ^]]^=L^\■'^(.T<M)^-S, <=>l^-<>t^l -id^fe 31*11^. 

I^t 1 * 6] 

*H 1*°)1 Sl^H, 

^-71 >H &8&o] <>l|^«*hai4HS(EC), = 3.^«7>»iiflolS(PC), sJ-uHMsefr* 
(GBL) ^ <SS^-(SL).£.3. <>l^M3l S<*IH ^i^slfe 
[$t»-* 7] 

^sfl^ol Bl-§-®)A>^iJ.ai^o}E(iithiuiii hexafluorophosphate, LiPF 6 ), 
e|l-EilEB]-^.sj2.aa.5 1 ioiE( Li BF4), el#a]Ai-#^so>e^imoiE( LiAsF6 ) ) ejfl-^ 

SiSlMmaiClOi), el* ^^S.S.S.^'sS.'d o]n) = (LiN(CF 3 S0 2 ) 2 ) 5i 5lfS2]f^ 
^.s^^.vi1olE(CF 3 S03Li)S. o]-¥-<H*l -y^Tr 1# ^«fl^. 
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8] 

#7] ^Sfl«a^ ^£7} 0.5 2.0 M<?1 

-8-71 -g-^ *#^°) ^ El* tf= Bl#/«1*^ ^ 

I^*J- 10] 

*)1 i^-°fl 5U°H, 

•^•71 <#^- *#^<>1 ^l*, Li 2 Sn (n>l), Li 2 Sn (n>lH -g-*]m 5H#eM 

S(catholyte), -R-7l % ^i-^- ^ «el^((C 2 S x ) n : x= 2.5 ^1 50, n>2)5. 

[^Jt 1 * 111 

*)1 1^" *fl*l *fl 7D-, *)] 10^- ^ ft ^ ^sfl^-i- 

^^S. bJ» g*| 2*> 3*1. 
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a|Jiloj|l . £JA|oi|i * o|Jilol|2 
AjA|o||2 - -feJ>>|0i|3 




60 80 

Mo\m 5*^ 
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